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TJ^T^-^o (3) Mn0 2 2rMn 2 0 3 Kf&frm-tZ K&W * f& ; 

«W©a«Ktt, SIMHtt$fUW 0 fflffijWfcl 30 0 — 20 0 0 T(704 ~1093 t;) 

fc^ HI&^EttffSL^K iKtoSx^ (A) ^^WcxafiTc: 
i5O0T(8i 6C )ottjRU9££M«h£ ai-r^^: 

-TiRf^**^* K©HI Xtfm*C*-&MiiO com (D fl&Btfc-?-©*^ £HU *BRWft^0^^y-tf> 

-t 0 20 <t-<lTi^o 

&Z&ti&9&tS*>'<D}t<Dm&t Mn0 2 , (2) RE»KOJ«fcaSS:SfS*©rBl-C|fi«»C|8^ 

Mn 2 0 3 «.O*Mn 3 0 4 ^^ iSSl^ X V > * > -^^{KB^^^o 

©JfcK»tf&;&»*ftffc*;^o £©£<fcfct 25(3) &fflfr&m##flt& Zitto^ 
1500 TXttt*UfeUiOiB«*c»V-2)S»— ^^vrt*/f^^*>^*^*»»U-ciiia-^^ 

2.4/ l oitTttgMfettit LTCOX^' (4) ^ K^Jtsa7citt^t N 5KXtt*R 

H^ttT^*-, 24/1 ©Jt*JfelLTTtt?|cSJSO **^^(CJtafi7CK^ft*ftJCfiEffl^S t 

/"^y^i8SDU 2.4/1 oitJy._htr«:C0 2 t T££ 0 

Sto^ttH, 24/iJ^Jb©Jt-cKlS*Ws (6) ^-^Siatt&Cf^SW&lciKflP^a^H^K: 
i»z>o 2.4/1 ojtot tfi7£ffljffi«-ttco*-xz>" K^T<D*aa»c3*tL^/u^»ciAiSfttt» 

(1) &^^WoiiSt0rf^^ K«S#J££>fr7 * L< *V» 0 j>«***i.rt::frBfctt^ 

(2) «-H#jffi^40f«-<-> Kfflff#*<7£»OJE&5 ^S^*6Rft:&ifc*^-*.*©-C% _tSe©$o£*A' 
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(B) ZZZi&fi^KJ:**? ±#i-C<D&7i ; A!& =-68600BTU 

%^3*-^4ffll^-CS£50-<3' h *m.7l-rZ> t = 77900BTU 

ttt N CO, H 2 fi.O'N 2 5:-a*-t--S^^S-& i fe*ffi tii^Of-^tt, ©MnOj^MnijOa 

CO 32 ^(^ft) JfcttJfc0 2tt©A-4fe-C5R»C3!B1^.4e:ti* ! -CSic 

Hz 5* ' 0)S&dE-*-*MnO Mn 2 0 3 Oj§7C"C^ 

C0 2 2 0 «-*■&»-&©» 3 ft©*W*£J«-i-*liInQ2 ( -£12 

N2 si* io 2 a©»7cR^osja»*m[)©—«»*itsat 

C0 2 34 * ORftt-tftKSlSLTltilrS-ftiCio *4t 

1^0 5* i»CJ|[|eB7EtSI**MnQ2»C«UJft»»*S*J- 

^RjCBflaSS: 1 8 6 0T(l015t) i5. (Se 1 f-regulati ng: ) -3ix-&o fiCOTKlSB 

2 2 6BTU/it 3 T*io O^^WO-'IS^H ( ft 1 0©HV ) KfMb 

Mn 2 0a+2.7 (0.3 2eO+0.0 5H 2 ) L— JlS»«-S?^ ! SJEIC^^**o 3 3t-t.02»T*4. 
— 2MnO+0.8 6 5CO2+0.13 5H 2 O 2 0©B^5Tie©^feT: t ©*© § BtWWffi 

JifSRfDKIi i-4 1,4 0 0BTU/*a-( 2Mn0)^ 20 ^(C^#4#X.-So (D A {CO*!. 

j5g-^^ 0 ^£JtefiTC***a7cB£ML- : Flfe&&fefl- 

2MnO 2 +5.4(3-2CO+0.0 5H 2 ) SStCAK TtibfElS 1 BIKB ( IV+ V ) t Lt 

— 2MnO+17 3CO 2 + 0.2 7H 2 O *-*«WUIB 3 **a ■*©*** 

±ERCIC Jt U -1 2 4 0 0 0 BTU/%*-( 2MnO ) i'tts a8HS7C-*-«MnQ2 ©$!)•& Hig^Jfc 4 f? % 

Zzj&-rz> 0 25 jB*#*#it?*ti(c44(, (2)ite© 7 ^ 

MnzOa^STC^^ai Ltl 860T©i#5ig^ K i«f»IWB ( IV+ V ) ttjZW« 0 MnCfe ©it 

=- 39600 BTU -30 — ^^^©fifiS*^^ 15^^^^ 

Mn 2 0 3 S7C?» =-41400 BTU ffiU»-C*E-<? h taBE^iJMrCfc&o #J*.ai 

• a*ttJ&i:jc<?-&^ si&nivAw.(ffiisi) 

Rl5»©<&ft =-81000 BTU/*^( 2MnO ) tt 1 <@©fif£B i 4 t> * BY1 ( & 1 B ) tt5»S*Jb 

U2 4^0Mn0 2 * 60T(15.6t;) 35 5E»Ct *«*©***«-"* * H ©3H»X J» U 
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=34400 BTU 
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'J&ffftJR = 90400 BTU/*M2MnO) *S5~« * M*3©SSj6 : _h# UB #&*mK ii 

1 3 60T( 7 38TC) ©fiftKE Pl« SAtf /Xtt*HSfiffi»CB LXlWRfl«l*fl= 

©tt*ic.t **©»**«» : *R#Wtt*bKti. *tc»3=jr#**c 
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^©ik^ 9.6/1 c ^^M-t^^ic><om^t^ k is (D^muftmmKZj^&m&a&K&irrfto w*> 
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2OOOT&ig;tSfc±as§«¥C*730*-&o S^t^* rit£*L&rts itOJ: $ *S*®5£tt^ 

^©Jfc#*( IP * ^ )Tr*sa7c-<'> Ko #L£^£ <ba>>$>^ 3 o * I5^< 

^F^wt^ <, t ©««s***Ht*iBW *p*-^»-jfc»JWB ( » 1 @o0v ) -cm ^iatf 

*«<^U «IMS*i«:«-f-&o 25 %o-r N o/i-4/ioeas>^oJtoW 

ftSS5l5Hfi« 4 i 8 6 ot, Mn0 2 # l oo # ©ifcjd*^ d&R*3fc»3E* s We>tL&sa^r ^ * 

*C0 2 ilfeO O^^^fitt 0.0255 BTU/f t 3 L^t i4£ffi U JE»c t©«Htt*«M^fe* 

Ajfe I !40 1C»tt> Mn0 2 ^bMn 2 03 ^Sfe^Slgft 
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= - 85300 BTU/e^(2MnO) ©Mn0 2 ttff»nttafc©l&« T $> Z> C. ££|S&-CX3e 

IRiRffiS&e/RE^ricte* 6 0T^»b 1 8 60 T <D^^<D /J ^fr^fctyj-%:±k3c^-*t2>o 

Z£*4$2;;5 £ 6 0Ttf> £> 8 6 0TR $>*f 2> & OKStfiStAAosaW > ^ ^©it:W:> #j2/l 

& — 3.5/1 ©®EP*3 K t i ^Sr^tii L.ft a ~* * 

= ( 174/0.75 ) ( 0.16 ) (800 ) KSffi ©*ffi:*5 \& ©^g L < iS^^jKftSratr^X 

= 29600 BTU tt*L<a^Ke^5$*tL-S»-&»Ctt*S>2/lXtt 
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^O&*tt4 0 0T(2 0 4t:)<D;gg©{£®K-C£> 20 Cf(3W*i#C * £ t £ feKJE{l#s3£ 4 
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ffi <#l^*i 3.5/1 ©Jfcjca5£L-Ctf*3^£#MnO *F(760t))OTT ! Si < t^So RlS(lW J «»"T 

^fcfr^ Sft- > >? ^©^j&Kfc^OOT (20402) 25 g i ^ * 2>o 

©«*C(S^«R-C*L<^ft5B-C*-&0-C^ fSJ (4) H 2 0+V^CH4-*CO+2H 2 

»t * t * fct&kt^L^. t MnO © PbT © & JE-C 3> &o (5) CO2 + CH4 — CO+H 2 

j»LMnOKJSttSa- >> ^OSKJ*fe«>*»c KJS(4i&£fl5)ttffi«>-t:"*: 6 ^R^SJDT R 

> * ^©4gttKJ5tf s *6* * <t> MnO© ^^©iSf^CO^i^HzOK X Jk 

H<ttt^*MyJt«5>^ REJI*tt«F3eolbicfl#«- ofiBE^SJi^-&o 

©%©<b** 0 SM5tf/ * >-© 3.5/1 ©it t±«§ jfco#*nW2S*S^ 5 f=f*?iT.^> : 

1 55 0T-£4=riE1ft©#-* (SUH#Sfi&)o35 (6) ^C+V1C0 2 -^ CO 

Jb^XttT^**a^"t©»^*3d»^-2>//-xfct .(7) VSC+VHfeO-*VSCO+J^H 2 

K4*il 550T(843T:)£aKt± 2in^<DSfB(6)S:D : {7)tt^l30dT( 7 0 4T:)iM 

* xKJS©»#£ft»#f tt*«W o35«6K^ < X SEHf^ t@ I o^SJd: 1 250-1 350 T (677 

fflL^i^Ct 7>>-# >2>o 2.4/1 <D£§v© IfcSD -732X:) Xit t$#J-5£-C 44ti^W»t4 

^ 1 ^A^^i? 1/2 -e^€)0 2 T, »c<D«:*55rtB-C* JS»CRJ5l6)&a : (7)tttOfiff«Hrt"CJStrO 
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= — 57500 BTU/t^C 2MnO ) 

SS S £ 6 0 T 7)* t> 8 6 0 T K 3> & K & W * j& 
= ( 1 7 4/0.7 5 ) ( 0.1 6 ) ( 80 0 ) 
= 29800 BTU 

2Mn 2 0 3 

= 34400 BTU 
2^yu<DMnO £flRS£r 8G0T*fc 1 8 0-OTJC 
*«r&frCi»«*»= (142/0.84 ) (0-16) 

(940) =25400 BTU 

'-frf^Jft©-^— 89600 BTUA^( 2MnO ) 

©T**;»frlC|± % f»«|jettl80 0TT*tiR*:# 

i5 i*it&»X J>A3tM s 32 100BTU>J^ o " 

fctC* 4«#MnO«)2 5*^8 1 BOH (W-V) 

^io^fibnt ^^OT ( ) ©> 20 Mn0 2 ©fi7CKJStt 

iB«4gEttJttttt«^o H«©H4-©*JfHIV»C 2Mn0 2 + 2 / 3 (CO+2H 2 ?^C02+MH 2 0 

AA#^pfiKttBmfcA&Bfr©:**3^A;tf^e>fi +i.2 6N 2 

SiiS^fc^o A**:-: 

fite*^ Rita»3*s»fe^-&o -fcifc©ftl<% BlVtt 25 = (1740)(0.0236)(378)(1j63+X0.25) 

1 200 — 1 9 0 0Te>fiK-C&EB^:^"f &o ttrti 
WOAl 8 0 0T(9_8 2i:)<Z>iBK*Jt8Ri U 1.200F 
©«SE*TJRfc-r*( l2 0QTO«£^tt*JJI 



-^©gigu^ wsa^b**^*--^ an 

^ ( 12 50 ~ 1 3 5 0T ) t±m I -C£fi!c:f AfflK£ 

H«©«K**M*-r an 

tt*Sfc9-#C02 ,H 2 p ACX^REO-CH T ft&o 5 
S-Sl*f ^ * ^ ©## 2.4/1 ©%£\ ft^S^(4) 

u Bmfc»-tffi$a— > * ^fcfcx^&Wi&tDm 

HW©ffiflLtcffi*-tiEi/\> SOftfl?J»JjE»cX--&iB w 
JYWt 1 20 0T( 6 4 9C)©^*tSl/^i£;^190(rF 
(l0 3 8i:)O«K^^O®ffiec>^, <L;*Xrt: 

i Bn ©R3 tomm&T & 4 0 0 tt t njsUiT * 



= — 3 1600BTU 
KJElKi (—3 2 20 0X0-7 5 )+(— 1 1 0 0 0 0X0. 25) 
= — 51600BTU 



Mn 2 0 3 + H (CO+2H2 )-»2MnO+-J^C0 2 
+ %H 2 0+163N 2 (2a*t>) 

i8007o«^ : 

A» : ( *k&-f2> 2 * ^OMn.O K*i |> ) 
( 6 0 - 1 8 0 0 T O^E Q^^i^Si: 
= 0.02 36BTU/f t 3 ) 

= ( 1740)(0.0 236)(378)( 1.6 3). 
=- 25300 BTU 

= - 32200 BTU 



= — 8 3 20 0BTU/£^( 2MnO) 

-'J&B^*fc#WT=8 9 6 0 0-( 3 4 4 0 0 ) ( 0,2 5 ) 
= 8.10 00BTU/^(2MnO) 

:35 |fiS2 5* X j}fl|^*C^^MnO^B . 

(IV + V)»c»iCB»at5c**t&*&lfC N SftSWS 

A&.: 
40 »cx 

= —1 90 00BTU 
g7Eafe ==- 3 0-2,0 0 BTU • 

= — 4 9 2 0 0 BTU/^K 2MnO ) 
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=29800BTU 
Mn0 2 £Mn 2 0 3 K^M?* K>&W&&: 

= 3440QBTU 
^Mn O -k 1 2 0 OT K *><rf & 

= 9 200BTU 



14 

> * ^ OifcjJ: 2.4/1 35* t, 3/1 i if * 

(TiC C.©®©ttja#^»±aiV©SftK^ 
^•-TTtt^-fk-ar-^-t©-* ^ -C£>2>7>iMn0 2 #Mn 2 0 3 



;&S =£$&-&ff = 7 3 4 0 0 BTU/s/K 2MnO ) 
c ©^JfrcS*-c ttifeo^JEfitt 32100 BTU-rtt* 

< 2 4 20 0BTU-C> Zfc&K&m 9$ 10 > * ^©SJ5©f*ftltt»#1« 9° 3- 5 / 1 

*ifl>4 0 Jb#U »4/l©fc%ttx HI , ffXOTHK* 

jb»©«i»we«©««tta7E©fiauE*c**^ -c** ttflnf&a7c&*i&^-t%s 2oooT©aij|5& 

i«Rttt«<l4'T*ati§l!{.*T'*4. SKK£c5< 0 t©fiHl*3©tf.*-> ^©Jfctt 

1 £ ^Atc^9m^a[K©s^«'frtcjSj)X7cn c©ri**«^ <•=>*©*« (fet-bicsfi^fctt 

©ta«41S<-t*o SfG120 0T©^-&(C^-* -So 

»»Sg»Wta*«t^-***5»«*Ao-aSB** (1) *SW©:&ifcK»-C«7C©¥»«J::*»**-e 

1 2 0rOTtC*£««-tttt x 0t|feK£(4)&Cft5)tc** fr*?*-* £V» 5 ttttll* titii, t© 
t,^*/ K*feO^©»ttttftt6 4^, t©&20 ttttx &«tte«:fflUi««-fr(Ci£S©^ff:© 

i »J ( BP £-tx£© 1 9 * 

i j) £ < ©Mn0 2 #ig&SS3n&'.&S2 i 2>-Si0s 
^ ) *»Xttffi»- > * >-S 



HtSl5H®K4il>< £ t 1 400T(760T:)fC^ 

^ * ^©ifcSrPg^* £ £ »c J: D g7c-< 
•? KSra^AJft-^fC-f A t £tf>-C*7fc£<K5£-* 
*o E**4*P< t©»^*lfctt2^/lfelT*X 
tt 2.4/ljy.±©l^c>ix^©IEHK4So 
* v©ikz>i 2.4/1 £2/1 ©JBJ© £ t fU I , n^O' 35 
ffl^^&^l^ttfi £X,£"3£-fk75 5 IS^-5^* 

LHIVr»£fe-r a«7c3»*±* U < <5T L ( & 3 
0#J&)> Mn0 2 2>!Mn 2 0 3 ^5fe^^-t"-5>^fi© 

— mi&.^(D*m$ 0 sszim* * yew* 2/1x9 



»c;dc9M<4£ffc-f mfkJ^^I©^ 
-&■©*«) 3 Vfcter**©-^ 5gffiJ-t:*<&o c© 
*g*S7cH«:— /S5fc< 4 !>> HIV4VOWT© 

7Cj&£ 4 0 * fs £*ttJfciMHSi U3 <£ £ 5 t 

*S7C-^*«l£7)5-Ct^)o 

(2) il ^t&m.Tt'&i&.frlc'&^t^'C 

■sm l : *a©»f^ifiiHrt-c©*s©ffi»»/ 
#s"jfcrcjfrT*iB 50 * (omjt&j&fri-s^i-t 

i„ t©cfctt*j«fl**ffia^Jfc*tt«j(ft^-'* 

fit^ z)i^^ffi£— ipgtc^SftU #^s/h4fc»c^| 

(3) jaia&^s' kt- ^aa7is^-± ^ £ > ^ v© 
fJfflrcmu-t??KKttioo#*#i-e N S7E© 

7 5 ~8 0* ttMnCb 7)» fj : ff±>n-&'ft !) K:Mn 2 0 3 



*HI©B«**L<aWtU «E&^Jb*c«* W »S«©«Bittfi«^ *ft©lfctttt«fi-C 
T-Ctt, Sa->#vO«»RlS*«aiCft*>^ (5) ^ v©RIB»CXiMnO-Sf K ©T 
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